Intuitionistic Fuzzy Ideal Extensions of r-Semigroups 

Nayyar Mehmood and Imran Haider Qureshi 



Abstract. In this paper the concept of the extensions of intuitionistic fuzzy 
ideals in a semigroup has been extended to a r-Scmigroups. Among other 
results characterization of prime ideals in a T-Scmigroups in terms of intu- 
itionistic fuzzy ideal extension has been obtained. 



1. Introduction 

r-Semigroups was introduced by Sen and Saha[T2] as a generalization of semi- 
group and ternary semigroup. Many results of semigroups could be extended to 
r-Semigroups directly and via operator semigroups [4] of a r-Semigroups.The con- 
cept of intuitionistic fuzzy set was introduced by Atanassove [2l 3| ,as a generalizion 
of the notion of fuzzy set. Many results of semigroups have been studied in terms 
of fuzzy sets|16|. Kuroki [5T5] is the main contributor to this study. Motivated by 
Kuroki |5I6| . Xie[T5]. Mustafa et all [5] we have initiated the study of r-Semigroups 
in terms of intuitionistic fuzzy sets. This paper is a continuation of [7], [8]. In this 
paper, the concept of the extensions of intuitionistic fuzzy ideals in a semigroup, 
introduced by Xie, has been extended to the general situation of r-Semigroups. We 
have investigated some of its properties in terms of intuitionistic fuzzy prime and 
intuitionistic fuzzy semiprime ideals of T-semigroup. Among other results we have 
obtained characterization of prime ideals in a r-Semigroups in terms of intuitionistic 
fuzzy ideal extension. The above introduction is mostly a part of 



2. Preliminaries 

2.1. Definition[4]. Let S and T be two non-empty sets. S is called a T- 
semigroup[3] if there exist mappings from S x T x S to S, written as (a, a, b) — > 
aab, and from T x S x T to T, written as (a, a, ft) — > aa/3 satisfying the following 
associative laws 

(aab)/3c — a(ab(5)c — aa(b/3c) and a(a/3b)~f — (aa(3)fry = aa(/3bj) 
for all a, b, c G S and for all a, ft, 7 € T. 



Key words and phrases. r-Semigroups, intuitionistic fuzzy ideal extension, intuitionistic 
fuzzy lcft(right) ideal, intuitionistic fuzzy semiprime ideal. 
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2.2. Definition [2]. An intuitionistic fuzzy set A of a non-empty set X is an 
object having of the form 

A = {K Ma 0*0' 7a 0*0) ■■ x<EX} 
where the function \i A : X — > [0, 1] and ^ A : X — »• [0, 1] denote the degree of mem- 
bership and the degree of nonmembcrship of each element x £ X to the set A, and 
< Ha[x) + 7^(20 < 1 for all a; £ X. 

For the sake of simplicity, We shall use the symbol A — (haiIa) f° r the 
intuitionistic fuzzy set A = {(x, /j a (x),j a (x)) : x £ S} Am(/j, A ) denote the image 
set of /^.Similirly Im(7^) denote the image set of 7^. 

2.3. Definition [15] . The set of all intuitionistic fuzzy subsets A — (/j, A ,v A ) 
and B = (fi B , vb) of a set X with the relation 

A C B iff u A < [i B and va > vb 

V x £ X is a complete lattice. 

For a nonempty family {Ai = (fi A .,VAi) '■ i £ 1} of intuitionistic fuzzy subsets 

of X, the inf Ai = {(inf [i Ai , sup-t^J :i£-f} and the sup Ai — {(sup [i Ai , mf VAi) '■ i £ 

are the intuitionistic fuzzy subsets of X defined by: 

inf Ai : X — > [0, l],x — > { (inf fi Ai (x) , sup VA t {x j) : i £ /} 

sup^i : X — > [0, 1], x — > {(sup [i Ai (x) , inf VA t (x)) : i £ /} where inf /i^. (x) = 

inf {/x^. (x) : i £ /} and sup {%) — sup {va; (a;) : i £ /} and similarly for sup /i^. (x) 

and inf v Ai ( x ) ■ 

2.4. Definition [8]. A non-empty intitutionistic fuzzy subset A — (/j, a , v a) 
of a T-semigroup S is called a intitutionistic fuzzy left ideal(right ideal) of S if 

V A {xiy) > Ma(2/) {^a{xiv) > n A {y)) 
VA(x-yy) < v A (y) (v A (xjy) < v A (y)) 
Vx,y £ S , ,V 7 £ r. 

2.5. Definition [§]. A non-empty intitutionistic fuzzy subset A = (/i^, va) of 
a T-semigroup 5* is called an intitutionistic fuzzy ideal of S if it is both intitutionistic 
fuzzy left ideal and intitutionistic fuzzy right ideal of S. 

2.6. Definition [7]. An intitutionistic fuzzy ideal A = (fi A , v a) of a T-semigroup 
S is called intitutionistic fuzzy prime ideal 

inf fJ, A (x-yy) = {fJ, A {x) V fJ, A {y)} 

and 

suY>v A {x~iy) = {v A {x) A v A (y)} 

Vx, y £ S. 

2.7. Definition. An intuitionistic fuzzy ideal A = (u A , va) of a T-Semigroups 
S is called intuitionistic fuzzy semiprime ideal if 

Li A (x) > in{u A (xjx) 

and 

va{x) < sxvpvA (xjx) 

\/x, y £ S. 
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2.8. Definition [4]. Let S be a r-Semigroups. Then an ideal / of S is said to 

be 

(i) prime if for ideals A, B of S, ATB C / implies that A C I or B C /. 

(ii) semiprime if for an ideal A of £>, ATA C / implies that A C I. 

2.9. Proposition [8]. Let S" be a F-Semigroups and 4> = I E S. Then / is 
an ideal(prime ideal, semiprime ideal) of <S* iff X — ($/, is an intuitionistic fuzzy 
ideal(resp. intuitionistic fuzzy prime ideal, intuitionistic fuzzy semiprime ideal) of 
S, where X = ($7, ^7) is the characteristic function of I. 

2.10. Theorem [7]l8] . Let / be an ideal of a r-Semigroups S. Then the 
following are equivalent: 

(i) / is prime (semiprime). 

(ii) for x,y E S, xTy C I x E I or y E I (resp. xTx C I => x E I). 
(ii) for x,y E S, xTSTy C I ==> xElotyE /(resp. xTSTx C / x £ I). 

3. Intuitionistic Fuzzy Ideal Extensions 

3.1. Definition. Let 5* be a L-Semigroups, A = (/i a ,va) be an intuitionistic 
fuzzy subset of S and x E S, then 

< x, A> (y) = {(y, <x,fi A > (y), < x,v A > (y)) : x E X} 

is the intuitionistic fuzzy subset of S. where the function < x,/i A >: S — > [0,1] 
and < x, va >'■ S — > [0, 1] defined by < x, [i A > (y) = inf /i A (x^y) and < x, va > 

(y) = supuyi(^7?/)is called the extension of A by x. 

7er 

Example (a) : Let S be the set of all non-positive integers and F be the set of 
all non-positive even integers. Then S is a r-Semigroups where 076 and aaft denote 
the usual multiplication of integers a, 7, b and a, a, /3 respectively with a,b E S and 
a,/3,7 E F. Let A = ((J-atIa) De an intuitionistic fuzzy subset of S, defined as 
follows 

C 1 if x = 

H A (x) = < 0.1 if x= -1,-2 

[ 0.2 if x < -2 

and 

, , f if x = 

^ (x) = \ 0.7 if *<0 

Then the intuitionistic fuzzy subset A = ((J-atIa) °f & is an intuitionistic fuzzy 
ideal of S. 

For x = E S, < x, 11 A > (y) — 1 and < x,va > (y) = Vy E S. For all other 
x E S, < x, ^ A > (y) = 0.2 and < x, va > (y) = 0.7 Vy E S. 

Thus < x, A > is an intuitionistic fuzzy ideal extension of A by x. 

3.2. Proposition. Let A = (ha, 1a) De an intuitionistic fuzzy ideal of a com- 
mutative r-Semigroups S and x E S. Then < x, A > is an intuitionistic fuzzy ideal 
of S. 

Proof. Let A = ((J-atJa) t> e an intuitionistic fuzzy ideal of a commutative 
r-Semigroups 5* and p, q E S, /3 E T. Then 

<x,n A > {pPq) = ™£u A {xipPq) > miji A (xjp) =< x,fi A > (p) 
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and 



< x,va > (pf3q) — supv A(xjpf3q) < snpvA(xjp) =< x,va > (p) 
ier 7 er 



Thus < x, A > is an intuitionistic fuzzy right ideal of S. Hence S being commutative 
< x, A > is an intuitionistic fuzzy ideal of S. □ 

3.3. Remark. Commutativity of L-Scmigroups S is not required to prove 
that < x, A > is an intuitionistic fuzzy right ideal of S when A = (pa^a) i s an 
intuitionistic fuzzy right ideal of S. 

3.4. Proposition. Let S be a commutative T-Semigroups and A — (fi A ,v A ) 
be an intuitionistic fuzzy prime ideal of S. Then < x, A > is intuitionistic fuzzy 
prime ideal of S for all x E S. 

PROOF. Let A = (ji A , va) be an intuitionistic fuzzy prime ideal of S. Then by 
Proposition 3.2, < x, A > is an intuitionistic fuzzy ideal of S. Let y 7 z g S. Then 

inf < x,ha> (yftz) = hif inf n A (x~fyl3z) by 3.1 
per per^er 

= {^WVinf^(#)} 

= {(M*)vMy))v(Mz)vM*))} 

= | ] n f Ma (^y) V inf> A (x£rz) 



= < x,n A > (y) v < x,n A > (z) 



and 



sup < x, va > (y/3z) = supsupv A (xjy/3z) by 3.1 
per fiercer 

= sup{v A (x) Av A (y(3z)} by 2.6 
per 

= {v A (x) A aupv A (y/3z)} 
per 

= {v A (x) A {v A (y) A v A (z)} 
= {(v A (x) Av A {y)) A (v A (x) Av A (z))} 

supv A (x£y) A snpv A (xez) 
ier eer 

= < x, v A > (y) A < x, v A > (z) 
Hence by Definition 2.6, < x, A > is an intuitionistic fuzzy prime ideal of 5*. □ 



3.5. Definition. Suppose S is a L-Semigroups and A = {^, A ^v A ) is an intu- 
itionistic fuzzy subset of S. Then we define supp jj, A = {x G S : ^ A (x) > 0} and 
inff v A = {x e S : v A (x) < 1} 
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3.6. Proposition. Let S be a T-Scmigroups, A = (fi A , va) be an intuitionistic 
fuzzy ideal of S and x G S. Then we have the following: 

(1) A c< X ,A > . 

(2) < (xa) n x,A >C< (xa) n+] x,A > Va G T, Vn G N. 

(3) 1 f u A (x) > an d va{x) < 1 then supp < x,fi A >= S 1 and m// < 
X, VA >= S. 

PROOF. (1) .Let y e S. Then 

<x,p A > (y) = '^tlJ-A^y) > li A {v) 

and 

< x,v A > (y) = swpv A {xjy) < v A {y) 
ier 

(since A is an intuitionistic fuzzy ideal of S). Hence A C< x, A > . 
(2) .In (2) we have to prove that 

( < (xa) n x, fi A >) < (< (xa) n+ 'x, fi A ) and 
( < (xa) n x,v A >) > {< (xa) n+ 'x,v A >) 



Now 



(< (xa) n+1 x,n A >)(y) = Mu A ((xa) n+1 x ly ) 

= inf p A (xa (xa) n xjy) 
> inf p A {{xa) n xjy) 
= < (xa) n x, n A > (y) 



and 



(< (xa) n+1 x,v A >) (y) = supvA ((xa) n+1 xjy) 

= supvA (xa (xa) n xjy) 
ier 

< supfA ((xa) n xjy) 
-yer 

= < (xa) n x, v A > (y) 

Hence < (xa) n x, A >C< (xa) n+] x, A > Va G L, Vn G N. 

(3) .Since < x, A > is an intuitionistic fuzzy subset of S, by definition, supp 

< x, A >C S.Let y G S. Since A is an intuitionistic fuzzy ideal of S, we have, 

<x,n A > (y) = miji A ( xl y) > fi A (x) > 

76T 

and 

<x,v A > (y) = supv A (xjy) < v A (x) < 1 
7er 

Then < x,u A > (y) > and < x,v A > (y) < l.So y G supp < x,u A > and 
yeinff<x,v A >- □ 

3.7. Remark. If we consider (xa)°x = x then (2) is also true for n = 0. 

3.8. Definition. Suppose 5 is a r-Semigroups, M C S and x £ S. We define 

< x, M >= {y 6 S\xTy C M}, where xfy := {xay :a£l}. 
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3.9. Proposition. Let be a L-Semigroups and = M C S. Then < x, $m > = 

$<x,m> and < i^m >= *<a;,M> for every x E S, where ($m,*m) denotes the 
characteristic function of M, where 

_ , , f 1 if x E M _ , , ( Oif x£M 

Proof. Let S'.Then two cases may arise viz. Case (i) y E< x,M > .Case 

(m) y G< x,M > . 

Case (i) y E< x,M > .Then aTy C M. Hence aryy G M V7 G L. This 
means $m (aryy) = 1 and ^ m {xjy) — V7 G L. Hence inf $m (a^yy) = 1 and 

sup^M (#72/) = whence < x, $m >= 1 an d < x, * m >= 0. Also ( f > < a ;.M> = 1 
7er 

and #< Xi m> = 0. 

Case (m) y ^< a;, M >.Then there exists 7 G L such that xjy g 1 M.So 
&m {x"fy) — and ^ m {x^/y) = 1. Hence inf <&m (a?7y) = and sup^Af (xjy) = 

l.Thus < x, <&m >— and < x,^m >= 1. Again $< Xj m> = and & <Xt M> — 
l.Thus we conclude < x, <I>m >= &< x ,m> and < i,$m >= &<x,m>- □ 

3.10. Proposition. Let 5 be a L-Semigroups and A — (n A , u^) be a nonempty 
intuitionistic fuzzy subset of S. Then for any t G [0,1], < a;, A t >=< a;, A >tfor all 
a; G 5. where A t denotes U (fj, A : t) and L(va ■ t). 

Proof. Let y G< x, A > t .This means y G U(< x,^l a >: t) and y G L(< 
x, v A >'■ t).Thcn < x,fi A > (y) > t and < x,va > (y) < t. Hence inf /i A (aryy) > i 

and supv A (x"fy) < t.This gives H A { X 1V) > t and ^(a^y) < t for all 7 G T and 

hence aryy G U(fx A : *) and aryy G L(v A : t).ioi all 7 G L. Consequently,?/ G< 
x,U(fi A : t) > and y G< x,L{\i A : t) > .i.e y G< x, A t > .It follows that < 
x, A >(C< x, A t > .Reversing the above argument we can deduce that < x,A t >C< 
x, A > t .Hence < x, A t >=< x, A > t . □ 

3.11. Proposition. Let S be a commutative L-Semigroups i.e., aab = baa 
Va, b G S, Va G L and A = tu) be an intuitionistic fuzzy subset of S such that 
< x, A >= A for every x G S'.Then A = (fj, A , va) is a constant function. 

PROOF. Let x,y G S. Then by hypothesis we have 
H A (x) = <y,n A >(x) 

= ™tji A {yix) 

7GT 

= < x,fi A > (y) = /i A (y) 

and 

v A (x) = <y,v A > (x) 

= supv A (yjx) 
7er 

= supu A(x-fy) 
7er 

= < x,v A > (y) = v A {y) 
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Hence A = (n A , va) is a constant function. □ 

3.11.1. Corollary. Let S be a commutative L-Semigroups, A = (h a ,va) be 
an intuitionistic fuzzy prime ideal of S. If A = ([i a ,va) is not constant, then 
A = (fi A ,v A ) is not a maximal intuitionistic fuzzy prime ideal of S. 

PROOF. Let A = (fi A ,v A ) be an intuitionistic fuzzy prime ideal of S. Then, 
by Proposition 3.4 for each x G S, < x, A > is an intuitionistic fuzzy prime ideal of 
S.Now by Proposition 3.6 (1) A C< x, A > for all x G S.If < x, A>= A for all x G S 
then by Proposition 3.11 A is constant which is not the case by hypothesis. Hence 
there exists x G S such that A C< x, A > .This completes the proof. □ 

3.12. Proposition. Let S be a commutative L-Semigroups. If A = (h a ,va) 
is an intuitionistic fuzzy semiprime ideal of S, then < x, A > is an intuitionistic 
fuzzy semiprime ideal of S for every x € S. 



Proof. Let A = (hai v a) be an intuitionistic fuzzy semiprime ideal of S and 
i,j £ S. Then inf < x,ji A > (iffy) = inf inf /j, A (x6yjy) < inf inf fj, A (xSyjy5x) 

76T 7ET(5£r 7GT(5(Er 

(since A is an intuitionistic fuzzy ideal of S) = inf inf fJ. A (xS yjxSy) (using com- 
mutativity of S and Definition 2.7) =< x, fi A > (y) . And sup < x,va > (j/72/) = 

swpsnpvAixSy^fy) > supsupw A(x5yjy5x) (since A is an intuitionistic fuzzy ideal 
7er5er 7eraer 

of S) = supsupv A(xSyfxSy) (using commutativity of S and Dchnition 2.7) =< 

-zerser 

x,v A > (y) ■ 

Again by Proposition 3.2, < x, A > is an intuitionistic fuzzy ideal of S. 
Consequently, < x, A > is an intuitionistic fuzzy semiprime ideal of S for all x G 
S. □ 



3.13. Corollary. Let S be a commutative L-Semigroups, {Ai} ie i be a non- 
empty family of intuitionistic fuzzy semiprime ideals of S and let A = (^ Al v A ) 
— (inf fi A ., sup v Ai) ieI -Then for any x G S, < x, A > is an intuitionistic fuzzy 
semiprime ideal of S. 

PROOF. Since each A, = (n A .,v Ai ) (i G /) is an intuitionistic fuzzy ideal, 
H A . (0) ^ and v Ai (0) ^ 1 Vi G / (Each /j, A .&nd v Ai are non-empty, so there exists 
xi G S such that fj, A .(xi) ^ and ua 4 (^») 7*= 1 Vi G /. Also ii A .(0) = (072^) > 
H Ai (xi) and t>Ai(0) = 1^(072^) < fA^i) \fi G /.Hence Vi G I,/j, a .(0) 7^ and 

(0) 7^ 1). Consequently, /j^ 7^ and v A 7^ l.Thus A is non-empty.Now let 
x,y G S. Then 

A*a( x 72/) = inf {Ma 4 : * e /} (xjy) 
= ™f {(i A .(xiy) : i £ 1} 
> inf {^ A .(x) : * G /} 
= Ma (») 
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and 

v A (xjy) = sup {v At :i£ 1} (xjy) 

= sup {v Ai (x-fy) :iel} 

< sup {v Az (x) : i £ 1} 

= v A (x) 

Hence S being a commutative T-Semigroups A is an intuitionistic fuzzy ideal of S. 
Now if a £ S then 

H A {a) = inf {fj, Ai :i£l} (a) 

= inf {^ Ai {a) : i e 1} 



> inf | inf /j^. (07a) : i £ /j- cf.Definition2.7 



= inf {inf {^ A . ( a 7 a ) 

= inf {inf : i £ /} (07a) 

= inf> A ( a 7«0 

and 

Ua(o) = sup{uA 4 :i£l} (a) 

= sup{v Ai (a) : i e 1} 



< sup < supv Ai (a~/a) : i £ I > cf.Definition2.7 
Uer J 

= sup{sup {u J 4 i (07a) : i £ 1} 

= sup{sup {v Ai : i € 1} (07a) 
7er 

= supu J 4(a7a) 
7er 

This means, A = {fi A , v A ) is an intuitionistic fuzzy semiprime ideal of S. Hence by 
Proposition 3.13, for any x £ S < x, A > is an intuitionistic fuzzy semiprime ideal 
of S. □ 

3.14. Remark. The proof of the above Corollary shows that in a T-Semigroups 
intersection of arbitrary family of intuitionistic fuzzy semiprime ideals is an intu- 
itionistic fuzzy semiprime ideal. 

3.15. Corollary. Let S be a commutative T-Semigroups, {Si}^/ a non-empty 
family of semiprime ideals of S and A := (\^iSi 7^ <f>. Then < x,X A > is an in- 
tuitionistic fuzzy semiprime ideal of S for all x £ S where X A = (^ A ,^ A ) is the 
characteristic function of A. 

PROOF. By supposition A — <j>. Then for any ideal P of S, PTP C A implies 
that PTP C Si Vi £ I. Since each Si is a semiprime ideal of S , P C Si Vi £ I (cf. 
Dchnition 2.8). So P C H^iSi = A. Hence A is a semiprime ideal of 5(cf.Definition 
2.8). So the characteristic function X A = (<f> A , ^> A ) of A is an intuitionistic fuzzy 
semiprime ideal of S(cf. Proposition 2.9). Hence by Proposition 3.13,Vx £ S 
< x, X A > is an intuitionistic fuzzy semiprime ideal of S. 
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Alternative Proof: A := DieiSi ^ <f> (by the given condition). Hence Xa 7^ 
4> i.e $a <fr and ^ 4> -Let x £ S. Then x £ A or x A. If x £ A then 
<&A {x) = 1 and ~^A {x) = and x £ SiVi £ I. Hence 

inf {<f> Sl :i£l}(x) = inf {<f> Sl (x) : i £ 1} = 1 = $a (x) 

and 

sup {* Sl :i£l}{x)= sup {* s , (z) : i £ 1} = = *a (a;) 
If x £ A then $,4 (x) = and *S?a {x) = land for some i £ 1 1 x ^ Si. It follows that 
^S.Oe) = and (x) = 1. Hence 

inf {$ 5s : i £ 1} (x) = inf (x) : i £ 1} = = $,4 (x) 

and 

sup {^ Si :i€l}(x)= sup {* Si (x) : i £ 1} = 1 = * A (x) 
Thus we see that $a = inf {$5^ : i £ 1} and *a = sup {^Si i £ 1} .Again Xs t = 

, ) is an intuitionistic fuzzy semiprime ideal of S for alii £ I (cf.Definition 2.9) .Consequently 
by Corollary 3.14, for all x £ S,< x, Xa > is an intuitionistic fuzzy semiprime ideal 
of S. □ 

3.16. Theorem. Let S be a T-Semigroups. If A = (/j, A , va) is an intuitionistic 



fuzzy prime ideal of S and x £ S such that A(x) — inf fi A (y),supvA(y) ,then 

\y eS 'yes ) 

< x,A >= A. Conversely, if A = (u a ,va) is an intuitionistic fuzzy ideal of S such 
that < y, A >= A My £ S with A(y) not maximal in A(S) then A = is 
prime. 

PROOF. Let A = (fi A , va) be an intuitionistic fuzzy prime ideal of S and x £ S 

be such that fi A (x) = m ^ ^Aiv) an d u a(£) = su P w a(2/)( it can be noted here that 

yes yeS 

since each fJ, A (y), va{tj) & [0, 1], a closed and bounded subset of R, inf u A (y) and 

yes 

supv a(v) exists). Let z £ S. Then Ha{x) < an d w a(^) > va(z). Hence 

yes 

{n A {x) V (J, A (z)} = u A (z) * 

and 

{v A (x) A v A (z)} = v A (z) * 

Now < x, ji A > (z) = inf/i yl (x7z) and < x,va > (z) = supv A (xjz). Since A = 

■yer 76r 

(/j, a ,va) is an intuitionistic fuzzy prime ideal of 5,So inf fj, A (xjz) = {u A (x) V u A (z)} 
and supv a{xjz) = {va{x) A va{z)} .This implies inf fi A (xjz) — fi A (z) and supv a(xjz) = 

va(z) (using *, * ). Hence < x, fi A > (z) = ^ A (z) and < x, v A > (z) = (z). Consequently, < 
x, A >= A. 

Conversely, let A — (n A ,v A ) be an intuitionistic fuzzy ideal of S such that 

< y, A >= A V y £ S with A{y) not maximal in A(S) and let xi, x 2 £ S. Then A = 
(H a ,va) being an intuitionistic fuzzy ideal of S, fi A (xijX2) > n A (xi),VA{x\ r )X2) < 
va{x\) and ^i A (xi^x 2 ) > ^ a (x2),va(xiJx 2 ) < va{x 2 ) V7 £ V. This leads to 
inf^ A (xi7x 2 ) > Ha(xi) , supu j4 (xi7x 2 ) < v A (xi) (**) and inf^ A (xi7x 2 ) > 

Ha{xi) , supwA(a;i7a;2) < va(x2) (** ) .Now two cases may arise viz. Case (i) 

ier V J 

Either (h a (xi),va(xi)) or (^, a (x2),va(x2)) is maximal in A(S). Case (u) Neither 
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(//^ (xi), va{x\)) nor (/j, a (x 2 ),va{x 2 )) is maximal in A(S).Case (i) Without loss of 
generality, let (/j, a (x\), va{x\)) be maximal in A{S). Then inf n A (xi~fx 2 ) < fi A (xi) , 

swpva(xijx 2 ) > va(xi). Consequently ini(j, A (xi"/x 2 ) = fJ- A (xi) = {fi A (xi) V fi A (x 2 )} , 

supvA{xi-fx 2 ) = va{x\) = {va(xi) A va{x 2 )} .Case (ii) By the hypothesis < x\, A >= 
7er 

A i.e < xi,fj, A >= [i A and < x\,va >— va also < x 2 , H A >= [i A and < x 2 ,v A >= 

va- Hence < Xi,(i A > (x 2 ) = (i A (x 2 ) and < x\,va > (x 2 ) = va(x 2 ) => 

inf [i A (xijx 2 ) = [i A (x 2 ) andsupw J 4(xi7x 2 ) = v A (x 2 ) .So inf /j, A (xijx 2 ) = {maC^i) v Va( x 2)} 
7er 7er ■yer 

and supva(xijx 2 ) = {va{x\) A va(x 2 )} (using (**) , ( ** ) ).Thus we conclude that 

A = (/j, a ,va) is an intuitionistic fuzzy prime ideal of S. □ 

To end this paper we get the following characterization theorem of a prime 
ideal of a T-Semigroups which follows as a corollary to the above theorem. 

3.17. Corollary. Let 5 be a T-Scmigroups and / be an ideal of S. Then / 
is prime iff for x e S with x ^ I, < x,Xj >= X[, where Xj — ($7,^7) is the 
characteristic function of /. 

PROOF. Let I be a prime ideal of S. Then, by Proposition 2.9, Xj = 
is an intuitionistic fuzzy prime ideal of S. For x e S such that x ^ /, we have 



and 



$7 (x) = = inf $7 (y) 

yes 



*7(x) = l= inf*7(y) 

yeS 



Then by Theorem 3.17 < x,X t >= Xi. 

Conversely, let < x,Xj >= Xi for all x in S with x £ 7,Lct y e S be such 
that Xj(y) is not maximal in X^S). Then $7(2/) = and ^i(y) = 1 so y g I. So 
< y,Xi >= X7.S0 by the Theorem 3.17, Xj is an intuitionistic fuzzy prime ideal 
of S. So / is rime ideal of S(cf. Proposition 2.9). □ 
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